Objective To improve the clinic follow-up rate of paediatric inpatients in a tertiary care hospital. Patients and methods Inpatients who received pulmonary consultations from July 2007 to June 2008 at Cincinnati Children's Hospital Medical Center were eligible for this quality-improvement project. Multiple interventions were introduced to improve follow-up in our subspecialty clinic. A c 2 test for association was used to assess the dependence between the clinic follow-up rate and the type of care coordination intervention. We hypothesised that generalisable care coordination interventions would result in improvements. Results Two hundred and eleven patients were included. Two interventions were independently associated with improvements in the hospital follow-up rate. When a reminder to follow-up in the pulmonary clinic was inserted into the hospital discharge summary (partial intervention), the clinic follow-up rate improved from 27% to 55%. When the follow-up appointments were made for the families, with the appointments' noted in the discharge summaries, and automated appointment reminder phone calls were provided (full intervention), the follow-up rate improved further from 55% to 80%. The full intervention, when compared with no intervention, improved the clinic follow-up rate from 27% to 80%. Conclusion Establishing clinic appointments for patients and providing appointment reminders increases the hospital follow-up rate for hospitalised children in outpatient clinics.
INTRODUCTION
Chronic respiratory diseases are common in childhood and result in significant morbidity and healthcare utilisation.
1e8 Subspecialty follow-up can improve care in these children. Subspecialty care in asthma increases adherence to asthma guidelines, improves asthma control and decreases hospital admission and readmission rates.
9e16 Subspecialty care in children with recurrent pneumonias reduces respiratory symptoms, reduces the frequency of recurrent infections and reduces hospital admission rates.
17e20 Subspecialty care in children with obstructive sleep apnoea syndrome (OSAS) is important to monitor for metabolic and neurocognitive sequelae, to assess for the recurrence of sleep apnoea after surgical interventions and to optimise adherence to positive pressure therapies. 5 21 22 Previous studies on follow-up rates in children with chronic respiratory diseases have focused on primary care follow-up rates in children with asthma after emergency department visits. 23e26 Primary care follow-up rates in this setting are low, and range from 19 to 46%. 23e26 Care coordination improves these follow-up rates. 24e26 Smith et al improved the emergency department follow-up rate in children from 19% to 36% with intensive asthma coaching and monetary incentives. 24 Baren et al improved the follow-up rate from 42% to 65% with free asthma medications, free travel vouchers and preset follow-up clinic appointments. 25 These interventions by Smith and Baren were effective, but are cost prohibitive for most clinical settings. Zorc et al improved the emergency department follow-up rate in children from 46% to 64% with one low cost, generalisable intervention. 26 They established follow-up appointments for patients before they were discharged from the emergency department. 26 This intervention efficiently removed barriers to patient follow-up. Families did not need to call to establish follow-up appointments. They were not forced to navigate the phone systems of the primary care physicians, and they were not hindered by the lack of outpatient appointment availability. Further, the importance of follow-up visits was reinforced by the efforts of the study staff to establish these appointments.
The goal of our quality improvement study was to take the approach of Zorc et al to the paediatric inpatient setting. We tested low-cost, generalisable care coordination interventions to remove barriers to hospital follow-up, in an attempt to improve the follow-up rate in our subspecialty clinic.
PATIENTS AND METHODS Patients
This was a local quality-improvement project and per local standard of practice, informed consent and Institutional Review Board approval were not obtained. Patients were included in this project if they received inpatient pulmonary consultations between 1 July 2007 and 30 June 2008 at Cincinnati Children's Hospital Medical Center. These patients were chosen for inclusion, since a prior analysis revealed that their follow-up rates in the outpatient clinic after hospital discharge were low. Patients were excluded from the project if the consultations were only for a procedure (flexible bronchoscopy) or only for postoperative respiratory management. Patients were excluded from the project if they died or were transferred to an inpatient pulmonary service during hospitalisation, if they were already an established patient in the pulmonary outpatient clinic, or if they had any other local subspecialty respiratory follow-up already established.
Interventions
Interventions were introduced sequentially. Interventions that did not improve follow-up were not continued. Interventions that improved clinic follow-up were expanded. During the first month of the study, direct mail reminders were sent to families. The direct mail reminders stressed the importance of clinic follow-up and encouraged families to call for appointments. This intervention resulted in a low follow-up rate (only 3/27¼11% of patients followed-up) and was subsequently stopped. During the second month of the study, patients received either a follow-up reminder in person (delivered during hospitalisation) or no follow-up reminder based on a random number table. The group that received an inperson reminder to follow-up trended to a higher follow-up rate when compared with the group that received no reminder. Fifty per cent (5/10) of patients in the in-person reminder group followed up in clinic compared with 0% (0/6) of patients in the no reminder group (p¼0.09, Fisher exact test). This approach was modified and expanded. In subsequent months, reminders to follow-up were inserted into the hospital discharge summary instead of being given in person. In subsequent months, patients received no mention in the hospital discharge summary that follow-up was needed in the pulmonary clinic (no intervention), received a mention in the hospital discharge summary that follow-up was needed in the pulmonary clinic (partial intervention) or received a mention in the hospital discharge summary that pulmonary follow-up was needed, had an appointment established for them by an administrative assistant, had the clinic appointment date and time noted in the discharge summary prior to hospital discharge, and received an automated reminder phone call within 72 h of the clinic appointment (full intervention). Patients were not randomised to these final interventions, but a combination of interventions was used during each month. During this study, a hospital-wide service provided the automated reminder phone calls to all families within 72 h of a scheduled outpatient appointment. This was not specific to our intervention process but was clearly an important part of the intervention bundle.
Clinic appointments were established by two administrative assistants in the Pulmonary Division. The administrative assistants were notified via email from the inpatient pulmonary consultation team when a follow-up appointment was needed. The administrative assistants contacted the families in the hospital by phone when possible. The administrative assistants established the next available pulmonary clinic appointment that was amenable to the families' scheduling preferences, including time, day and clinic location. The average time spent by the administrative assistants in this process per patient was 10 min. Costs of the administrative assistants' time were estimated at $3.78/per patient based on the average salary and fringe benefits for administrative assistants in the Pulmonary Division. The cost of the automated phone system could not be estimated, as this was installed at the hospital level, and the pricing of similar commercial products is proprietary information and not advertised by the distributing companies.
Statistical methods
The Fisher exact test was used after the second month of the study to compare the follow-up rates of patients who received in-person reminders for follow-up with those who did not receive in-person reminders. In subsequent months, the three levels of discharge summary care coordination were used, and interventions were defined as (1) no intervention¼no pulmonary follow-up mention in the discharge summary; (2) partial intervention¼mention of the need for pulmonary follow-up in the discharge summary only; or (3) full intervention¼mention of the need for pulmonary follow-up, the clinic appointment made by staff, the date and time of appointment documented in the discharge summary and a reminder phone call provided to families within 72 h of the scheduled clinic visit. Pulmonary clinic follow-up within 90 days of hospital discharge (yes or no) was obtained for each patient.
A c 2 test was used to assess the overall dependence between follow-up rate and type of care coordination intervention. The CochraneArmitage trend test was used to assess trends in the degree of intervention (none, partial and full) and probability of successful follow-up in clinic after discharge. 27 The degree and strength of association between intervention and follow-up was measured using the Somer D. Subsequently, ORs, RR ratios and differences in proportions were computed (comparing full intervention versus no intervention, partial intervention versus no intervention and full intervention vs partial intervention), along with 95% CIs for the ORs and RR ratios, and 95% asymptotic CIs for the differences in proportions calculated. This provided further assessment of whether or not the odds and probabilities of clinic follow-ups were greater for each level of intervention.
RESULTS
Two hundred and eleven patients were included in the analysis. The primary discharge diagnoses for these patients were asthma (31%), community-acquired and/or complicated pneumonia (27%), OSAS (18%), aspiration pneumonia (13%) and other (11%). The clinic follow-up rate after hospital discharge was strongly dependent on the care coordination intervention (p<0.0001, c 2 test for independence). Further, the probability of returning for follow-up increased as the extent of intervention increased (CochraneArmitage test for trend, p<0.0001; Somer D measure of association: 0.35, 95% CI (0.25, 0.44)). Patients who received follow-up reminders in their hospital discharge summaries (partial intervention) were more likely to come to the clinic within 90 days than patients who received no reminders (see table 1 ). Patients who received follow-up reminders in their hospital discharge summaries had the appointments established by administrative assistants, had the dates and times of the appointments noted in their discharge summaries and received automated appointment reminder phone calls (full intervention), and had higher probabilities and higher odds of coming to clinic within 90 days than patients who received only discharge summary reminders (partial intervention; see table 1). The clinic no-show rate for patients who had appointments established prior to hospital discharge was 20% (11/54), consistent with our overall outpatient clinic no show rate of 17% for the 1 July 2007 to 30 June 2008 study period.
DISCUSSION
The hospital follow-up rate in our study improved from 27% to 80% with simple care coordination interventions. Establishing follow-up appointments and providing reminder phone calls to families led to this improvement. Our baseline follow-up rate was low, but our baseline rate was no different from the followup rates noted by Smith, Baren and Zorc.
24e26 Low follow-up rates are common in clinical settings, but improvements in clinic attendance can be achieved with focused interventions. Engelstad et al improved follow-up in a group of low-income, minority women by using community health advisors to schedule patient appointments, make reminder phone calls and provide patient education. 28 Szilagyi et al concluded, in both a prospective trial and meta analysis, that appointment reminder systems improved the rates of preventive care in children and reduced healthcare disparities. 29 30 In a meta-analysis of randomised trials, Macharia et al found that patient education, direct mail reminders and telephone reminders improved clinic attendance. 31 Direct mail reminders were not successful in our study. Direct mail reminders may not have been successful in our study, since only a limited number of patients received them (n¼27). It is also possible that there were significant inaccuracies in our hospital database for patients' home addresses.
Discharge planning, care coordination and specialty follow-up in hospitalised patients with chronic diseases improve patient outcomes. 32e34 Broyles et al randomised very-low-birth-weight infants to comprehensive care after hospital discharge and found fewer life-threatening illnesses and fewer intensive care unit admissions in the comprehensive care group. 32 Phillips et al concluded that comprehensive discharge planning was associated with lower readmission rates and greater improvements in quality of life in adults with congestive heart failure. 33 Naylor et al showed that discharge planning and frequent follow-up were associated with lower rates of rehospitalisation and lower healthcare costs in elderly patients with chronic illnesses. 34 Our study adds to the current literature. Children with chronic diseases are a vulnerable population targeted by the Institute of Medicine as a priority for transforming healthcare by improving healthcare delivery. 35 Our study used simple care coordination interventions to improve the hospital follow-up rates in this population. We established patient appointments and utilised hospital discharge summaries to deliver patient reminders. Automated appointment reminder phone calls were provided by a hospital-wide computer-based system. These interventions can be implemented in most clinical settings and would be expected to improve clinic follow-up rates.
28e31
Our quality-improvement study was limited. This project involved a single paediatric centre. Patients were not randomised to the final care coordination interventions. The possibility for bias exists within this study design. Appointment reminder phone calls were provided by a hospital-wide service. The relative contributions of establishing patient appointments versus providing appointment reminder phone calls could not be determined. Future studies are needed to define the balance between resources required in care coordination and improvements in patient follow-up rates.
CONCLUSIONS
Care coordination, including arranged clinic appointments and reminder phone calls, increases hospital follow-up rates for paediatric patients with chronic diseases. These generalisable care coordination interventions improved our clinic follow-up rate from 27% (no intervention) to 80% (full intervention). Simple interventions have the potential to improve healthcare delivery for all hospitalised patients with chronic diseases, at little cost to the healthcare system. *Ratio of the probability of follow-up in the Pulmonary Clinic within 90 days of hospital discharge in the exposed group versus the nonexposed group, where degree of exposure refers to the different levels of care coordination interventions. yOdds of following-up in the Pulmonary Clinic within 90 days of hospital discharge when comparing different levels of care coordination interventions.
